INTRODUCTION
============

Even if clozapine represents the "gold standard" antipsychotic for treatment-resistant schizophrenia and other psychotic disorders, it may be associated with cardiovascular adverse effects[@b1-cpn-16-505] including QTc prolongation and, more rarely, with myocarditis and pericarditis.[@b2-cpn-16-505] Although rare, these latter cardiovascular adverse effects may be life-threatening and must be immediately recognized and treated.[@b3-cpn-16-505] Clozapine related-pericarditis may have a subtle and insidious onset and symptoms may include shortness of breath, heart palpitations, fatigue and chest pain.[@b4-cpn-16-505] These symptoms may be often misdiagnosed with psychiatric manifestations (e.g., anxiety, panic or somatization) leading to a delayed correct diagnosis with potential fatal consequences.[@b5-cpn-16-505]

In the present case report we describe the case of a sudden onset clozapine-related pericarditis during titration phase in a patient taking long acting aripiprazole and valproate.

CASE
====

A 27-year-old girl was diagnosed with schizoaffective disorder at age of 19 years and previously treated with haloperidol and, after, risperidone and valproate with small clinical improvement and development of adverse side effect (i.e., parkinsonism). Risperidone was gradually tapered off and long-acting aripiprazole 400 mg once monthly (OM) was added to her regimen with mild improvement and disappearance of parkinsonism.

However, she was voluntarily admitted in half October 2016 in psychiatric ward of Teramo (Italy) due to a clinical picture characterized by persistence of affective flattening, reduced ability to plan or carry out activities, mild agitation and moderate elevated/irritable mood in conjunction with persecutory and grandiosity delusions and moderate disorganization. She was taking long acting aripiprazole 400 mg/day OM (last injection at the end of September), lorazepam 1 mg once daily (OD) and valproate 500 mg twice daily (BID).

We decided to add a low dose of clozapine (100 mg BID) jointly with other ongoing treatments. Before starting clozapine analysis of white blood cell count (WBC) and absolute neutrophil count (ANC) was evaluated and was within normal limits. Other routine blood analyses were normal (including B-type natriuretic peptide \[BNP\], troponin and C-reactive protein \[CRP\]) as well as electroencephalogram, electrocardiogram and echocardiography. Clozapine was initiated following drug data sheet and slowly titrated after six days up to 100 mg/day, without significant side effects. At the eight day, following a routine monitoring based on a protocol developed by us from Ronaldson *et al*.[@b6-cpn-16-505] for clozapine-related myocarditis, we found an increase of CRP (30.03 mg/L, range 0--5 mg/L), troponin (30.03 pg/ml, range 0--14 pg/ml) and creatinkinase (CPK, 455 U/L, range 20--170 455 U/L). BNP was normal (5.0 pg/ml, cutoff \<14) as well as blood cell count. Electrocardiogram showed only a sinus tachycardia (121 bpm). However, the patient was almost asymptomatic and complained (only from the night before blood samples) of mild shortness of breath (that patient attributed to "anxiety") and mild elevation in body temperature (37°C). No other symptoms were reported. We immediately executed an echocardiography ([Fig. 1](#f1-cpn-16-505){ref-type="fig"}) that documented an hyperkinetic cardiac activity with a preserved ventricular kinetic without dilatation. However, in the right ventricle, mild pericardial effusion was documented without cardiac tamponade or myocardial dysfunction, a clinical picture leading to the hypothesis of clozapine-related pericarditis.

Clozapine was immediately discontinued and, following cardiologist recommendation, she was initiated with indomethacin 50 mg per oral BID, maintaining valproate 500 mg BID. After five days a new blood routine showed a normalization of CRP, CPK and troponin. As well, a new echocardiography documented the reversal of pericarditis. The patient was after discharged with the addiction of quetiapine 50 mg.

The last observation was made in March 2017; the patient was taking long acting aripiprazole 400 mg/day OM (last injection at the end of February), lorazepam 1 mg OD, quetiapine 50 mg/day and valproate 500 mg BID without adverse effects and good improvement. WBC and ANC were within normal limits as well as electrocardiogram, CRP, CPK and troponin.

The patient provided informed consent to present this report.

DISCUSSION
==========

To date, this was the first reported case of a clozapine-related pericarditis in a patient who was taking both long acting aripiprazole and valproate. In this case, the patient developed a sudden clozapine-related pericarditis which is mostly asymptomatic with mild pericardial effusion, at the end of 100 mg/day titration phase, although a prompt diagnosis of mild pericardial effusion avoided cardiac tamponade complication. The clozapine-related pericarditis is a relatively uncommon adverse effect of this drug. We conducted a Medline search of publications from 1989 to 2017 and, using the keywords pericarditis and clozapine, we found 25 papers, mostly case reports, on this topic. There are several clinical presentations from mild-to-moderate shortness of breath and postural pleuritic-like chest pain to cardiac tamponade.[@b7-cpn-16-505]--[@b9-cpn-16-505] In the majority of reviewed cases, clozapine treatment was immediately discontinued, resulting in complete resolution of symptoms.[@b4-cpn-16-505],[@b10-cpn-16-505] In some cases a clozapine rechallenge was tried, but this strategy is controversial as pericarditis may develop again, even it is not the rule.[@b11-cpn-16-505],[@b12-cpn-16-505]

There is only one report that has investigated the long-acting aripiprazole/clozapine combination in a case of ultra-resistant schizophrenia without insurgence of adverse effects.[@b13-cpn-16-505] However, in our case, we cannot exclude that this combination may have contributed to cause the observed clozapine-related pericarditis. Moreover, even it has been suggested that valproate-clozapine association may cause eosinophilic effusion,[@b14-cpn-16-505] we excluded a role of valproate on the matter, because this latter was unaltered for years and any clinically significant pharmacokinetic interaction between these two drugs is likely to happen.[@b15-cpn-16-505] However, it is worthy to note that, in most cases, antipsychotic and/or other psychotropic polypharmacy may increase the risk of clozapine-related pericarditis and myocarditis[@b2-cpn-16-505],[@b16-cpn-16-505],[@b17-cpn-16-505] and, therefore, a greater attention must be the rule in such cases even in asymptomatic patients.

Clozapine-related myocarditis was also excluded since echocardiography, cardiac necrosis markers and brain natriuretic peptide were all negative. Clozapine was a definite causative agent (score of 9) according to the Naranjo probability scale,[@b18-cpn-16-505] which evaluates single-drug adverse events.

Therefore, we suggest that electrocardiogram, CRP, troponin T, and cardiac ultrasound records should be considered before clozapine introduction and during its titration phase, especially in the case of concomitant treatments (such as, in this case, long-acting aripiprazole and valproate), even if the patients is relatively asymptomatic. This case underlines the importance of early diagnosis of clozapine-related pericarditis and the need to have monitoring protocols to prevent this potentially fatal adverse effect especially when polypharmacy is administered.
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